Investigating the assembly of the bacterial type III secretion system injectisome by in vivo photocrosslinking.
Virulence-associated type III secretion systems serve the injection of bacterial effector proteins into eukaryotic host cells. These effector proteins modulate host cell biology in order to promote colonization and infection, hence type III secretion systems are often essential bacterial pathogenicity factors. The core of type III secretion systems is a cell envelope-spanning macromolecular machine called injectisome. It consists of almost twenty different components in a stoichiometry of one to more than one hundred. Assembly of this 6 MDa complex requires the coordinated integration of components from the cytoplasm, the inner membrane, the periplasm, the outer membrane and even the extracellular space of Gram-negative bacteria. Here, we review injectisome assembly with an emphasis on the techniques that were employed towards its investigation. In particular, we focus on in vivo photocrosslinking, a technique that exploits the encoding of the artificial UV-inducible crosslinking amino acid p-benzoyl-phenylalanine to identify protein-protein interactions and to delineate assembly pathways.